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1. Introduction 
Open access (OA) journals, defined as journals that are accessible online and free 
of cost, have been gaining popularity and acceptance in academia over the past two 
decades.  Research shows that open access articles have a broader readership and receive 
more citations than their counterparts in traditional journals, a fact that may be due, in 
part, to the lower barriers, both physical and financial, involved in accessing OA journals.  
However, citation analyses of scholarly communication indicate that, while physical and 
financial access may be improved by OA, linguistic barriers still pose a challenge to 
information access in academia.  English-language scholarly work is being cited to a 
greater degree than work in other languages, suggesting that academic knowledge 
contained in non-English communities is not being shared as often, to the likely detriment 
of both English and non-English academic communities.  If scholarly research is not 
shared among researchers speaking different languages, the body of academic knowledge 
will not be discussed, contributed to, and expanded to its full potential. 
Similarly, while the Internet as a whole provides unprecedented access to and 
global dissemination of information, this information is useless if it is linguistically 
inaccessible--that is, written in a language the user cannot understand.  While automatic 
machine translation tools seem to increase the possibility of communication between 
language communities, resulting translation errors may cause miscommunication.  For 
example, an author using an automated translation service to translate their text has no 
control over the accuracy of the translation; they may not even realize if a translation 
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error has occurred.  Similarly, the reader of an automatically translated text likely has no 
way of discerning the author’s original message (Yamashita, Inaba, Kuzuoka, & Ishida, 
2009).  While automatic translation tools show promise, the inability of users to evaluate 
the results is concerning from a cross-linguistic communication perspective. 
However, it is clear that there is an increasing need to facilitate communication 
between language groups through some means; as Internet access continues to grow 
world wide, trends among language use on the Internet have shown an increase in the 
usage of non-English languages.  Similarly, there has been a steady increase in both 
multilingual Internet users and multilingual content, both of which have improved 
interaction and communication between language groups.  This cross-language 
communication has the potential to increase the sum of human knowledge by increasing 
the ability of individuals to access, compile, and build on information that was previously 
isolated in different language groups. 
Breaking linguistic barriers on the internet is improving the domain of knowledge 
for each individual language community.  It would, therefore, be highly beneficial if 
scholarly communication could improve cross-language information diffusion.  If 
increased Internet access and the rise of everyday, multilingual Internet users has been 
able to improve and increase cross-language communication by acting as a bridge 
between language communities, has increased access to scholarly research through open 
access journals improved communication between scholars speaking different languages? 
 To explore this question, this study will use citation analysis to track interaction 
between researchers publishing in different languages, both in open access and traditional 
journals.  While citation analysis is not a perfect method to reflect all scholarly 
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communication, it can be used to approximate and explore communication patterns 
between researchers.  Therefore, this paper will pose the following research questions: 
RQ1: Is there a difference in the overall proportion of foreign language citations 
received by articles published in traditional versus open access library and 
information science journals? 
RQ2: Is there a difference in the proportion of language specific citations received by 
between traditional versus open access library and information science articles? 
 The first research question will examine generally whether there is an overall 
difference in cross-language communication between articles published in OA journals 
and articles published in traditional journals.  The second research question attempts to 
identify whether there are specific languages that show significantly greater cross-
language interaction in OA versus traditional journal articles. 
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2. Literature Review 
2.1 Introduction 
Open access journals, due partly to the perceived ability to increase research 
impact and readership, have become an increasingly common channel in which to publish 
academic research.  Authors wishing to increase the visibility of their work or to provide 
it free of cost to the public at large have used OA journals to their advantage.  Citation 
analyses of traditional journals and open access journals do generally agree that OA 
articles and journals receive more citations than their traditional counterparts (though 
they do not always agree as to why), suggesting that OA articles reach more readers and 
have a greater research impact. 
However, while OA journals may increase the accessibility of some academic 
research, academia is still largely dominated by the English language, leaving a large 
proportion of scholarly research inaccessible to those who do not speak English.  This 
linguistic barrier hinders the diffusion of information across national borders and cultural 
groups, limiting the potential for progress in academic knowledge and isolating 
information in geographically separated communities. According to Yamashita et al.  
(2009), “language remains the biggest barrier to intercultural collaboration.” 
Outside of academia, English has been the most prevalent language on the 
Internet at large as well.  Therefore, open access journals, as web-based academic 
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research forums, while technically more accessible than ever, suffer linguistic barriers to 
access from both their platform (the Internet) and their domain in academia. However, 
current trends show an overall increase in non-English language use on the Internet, both 
in terms of Internet users and web pages.  This increased multilingualism has allowed key 
multilingual “bridge” web users to act as facilitators between different language groups, 
allowing different language communities to communicate with one another, sharing 
information and building collective knowledge.   
 OA journals may pose a unique opportunity to eliminate or reduce financial 
barriers to access, but the language barrier in both traditional and OA journals remains.  
Only by reducing this barrier can academia as a whole begin to take advantage of the full 
extent of academic knowledge that may be fragmented across different language groups. 
2.2 Open Access 
 While efforts to make research results “open access,” that is, accessible online and 
free of cost, began in the 1990s (Craig, Plume, McVeigh, Pringle, & Amin, 2007), many 
scholars were skeptical about the quality of these early OA journals, and thus hesitated to 
publish in them (Björk & Solomon, 2012). However, open access remained popular in 
fields related to research about the Internet, and slowly gained wider acceptability. In 
2002, the Budapest Open Access Initiative, launched by the Open Society Institute, called 
for widespread adoption of open access:  
“An old tradition and a new technology have converged to make possible an 
unprecedented public good. The old tradition is the willingness of scientists and 
scholars to publish the fruits of their research in scholarly journals without 
payment, for the sake of inquiry and knowledge. The new technology is the 
internet. The public good they make possible is the world-wide electronic 
distribution of the peer-reviewed journal literature and completely free and 
unrestricted access to it by all scientists, scholars, teachers, students, and other 
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curious minds. Removing access barriers to this literature will accelerate research, 
enrich education, share the learning of the rich with the poor and the poor with the 
rich, make this literature as useful as it can be, and lay the foundation for uniting 
humanity in a common intellectual conversation and quest for knowledge.” 
(“Budapest,” 2002) 
In the following decade, through the adoption of OA by several respected 
publishers such as BioMedCentral and the Public Library of Science (PLoS), as well as 
government mandates for OA research through the National Institute of Health, open 
access publications and their acceptability in academia quickly increased (Björk & 
Solomon, 2012). In agreement with the Budapest Open Access Initiative, many scholars, 
as well as the non-academic public, believed that electronic publishing provided an 
opportunity to share the results of publicly funded research to the public free of cost 
(Dewatripoint et al., 2006; McCabe, 2002). In fact, a survey of authors circa 2004 found 
that the most commonly cited reason for publishing in OA journals was a belief in the 
right of all users to freely access research (Antelman, 2004).    
However, as noted by Gargouri et al., "OA is not just about public access rights or 
the general dissemination of knowledge: It is about increasing the impact and thereby the 
progress of research itself" (2010).  As OA became more popular, many academics began 
to realize the advantages of their potential reach in the academic world, notably that the 
lack of financial barriers to access could vastly expand the readership and possible impact 
of published work (Antelman, 2004).  The expanding readership can be seen though the 
particularly discernible OA impact in developing countries, where high subscription fees 
often prohibit scholars from accessing articles in traditional journals (Zhang, 2006; 
Dewatripoint et al., 2006; Gaulé & Maystre, 2011; Asemi, 2010). 
Despite the growing popularity of open access, many authors and readers still 
have concerns about the quality and impact of open access journals as compared to 
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traditional journals.  Worries about the traditional peer review process being less rigorous 
or fully ignored have led to research attempting to prove the opposite (Björk & Solomon, 
2012; Antelman, 2004).  These studies often employ citation analysis as a means to 
compare the use and impact of traditional and open access journals. 
2.3 Comparing citation rates between open access and traditional 
journals 
Although increased exposure and a wider readership are some of the reasons 
authors publish in open access resources, not all research agrees that open access journals 
are, in fact, cited more often than traditional journals.  Davis, Lewenstein, Simon, Booth, 
and Connolly (2008) found that while the open access journals they examined did reach 
more readers, they didn’t have a “citation advantage” as compared to traditional journals.  
Björk and Solomon (2012) echoed this result, finding that, after controlling for discipline 
and country of publication, differences in citations between open access and non-open 
access journals published after 1996 more or less disappear.  While this would discredit 
theories about higher citation rates for open access journals, similar citation rates of both 
OA and non-OA sources could suggest that there is not a drastic difference in quality 
between the two types of journals, as many early critics feared (Harnad & Brody, 2004). 
Other research does find higher citation rates in OA journals than traditional 
journals, but does not find a causal link; instead of articles receiving more citations 
simply because they are published in OA sources, some researchers have purported that 
the high citation rates are actually due to selection bias (Gaulé & Maystre, 2011; Craig et 
al., 2007). If authors of high quality papers are more likely to publish articles through 
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open access channels, then open access articles could be cited more due to their quality, 
not their open accessibility. 
However, a majority of studies have supported the more generally held view that 
open access does affect impact.  Antleman (2004) finds a higher research impact for OA 
articles than for non-OA articles across four different fields.  Eysenbach (2006) and 
Harnad & Brody (2004) both conducted studies in which open access and non-open 
access articles published in the same journal were compared to control for other factors.  
Both studies found that the OA articles had a definite citation advantage. Other studies 
have examined the existence of this OA citation advantage in a variety of fields and 
domains, including a study that found the OA citation advantage to be particularly 
prominent in web citations (Zhang, 2006). 
Ultimately, while not all research agrees as to why open access articles are cited 
more frequently than their traditional access counterparts, the majority of studies do point 
towards a citation advantage for open access articles.  For the purposes of this project, 
which aims to find correlation between cross language citation and journal type, the 
concurrence of the majority of studies on the OA citation advantage will be sufficient. 
 2.4 Academic Language Diversity 
Lillis et al. note that citation patterns can vary wildly along “geolinguistic” lines; 
who and what gets cited can be very different across different languages and regions 
(Lillis, Hewings, Vladimirou, & Curry, 2010).  However, it is generally acknowledged 
that English is the foremost cited language in most academic work (Michel, 1982; 
Kellsey & Knieval, 2004; Knieval & Kellsey, 2005; Lillis et al., 2010; Thelwall, Tang, & 
Price, 2003; Bookstein & Yitzhaki, 1999). The dominance of the English language in 
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academia is not a new phenomenon; Michel noted in 1982 that even in an era allowing 
academics to share information internationally more easily than ever, there was a drastic 
increase in publications in English that was not proportional to the growth of literature in 
other languages.  This mirrors an increase in the global use of English outside of 
academia, as the result of its adopt in certain political and economic institutions, as well 
as the global spread of American and British popular culture, through advertising, 
broadcasting, movies, and films (Crystal, 2012).  More recently, Kellsey and Knieval 
(2004) found that English is the predominant language in humanities citations, although 
they did note that, for humanities specifically, citations of other language sources have 
not decreased.  Thelwall et al. (2003) found that English also dominates web links on 
many European university web pages; although many universities studied were not in an 
English speaking country, many of the links to and from the university pages were for 
pages written in English. 
While this explosion of English has created a new academic lingua franca, 
enabling academics from a variety of linguistic backgrounds to share ideas through a 
single language, it also creates difficulties in information accessibility. Many concerns 
involve the disadvantages of non-native English speakers.  The majority of academic 
communication is written in a language that is not their own, thus potentially limiting 
their ability to access this information or imposing the burden of learning English.  
However, this also presents the possible danger of Anglophone academics acting as 
“gatekeepers” to scholarship, deciding which topics receive research attention (Lillis et 
al., 2010). 
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This linguistic inaccessibility of information in academia leads to an overall loss 
of information for academia at large.  If scholars are not able to communicate and share 
their research, they cannot build off of one another’s work, furthering academic 
knowledge.  Interestingly, Michel claims that scholars who are native English speakers 
may actually lose more information than native speakers of other languages.  Many 
scholars who are non-native English speakers have learned English, allowing them to 
access information published in both their own language and information published in 
English.  However, many native-English scholars do not speak or read other languages; 
therefore, the total pool of information many Anglophone researchers can access is 
smaller (Michel, 1982). 
However, preference for one’s own language is not a purely Anglophone 
phenomenon.  Studies have shown that French and German researchers tend to cite works 
in their own language at a higher rate than would be expected, given the relative 
proportion of the literature made up by French and German resources (Bookstein & 
Yitzhaki, 1999).  Similarly, Thelwall et al. found that websites for universities in 
countries that speak the same language are more likely to link to each other than to 
websites for universities in countries with different languages (2003).  While the fact that 
scholars are more likely to consult and cite sources in their own language is hardly 
surprising, it does lead to a general loss of information.   
Even when citing sources outside of one’s own language, citation analysis has 
shown that certain foreign-languages take preference over others.  For example, Knieval 
and Kellsey (2005) find that French and German are the two most cited foreign languages 
in English articles.  This suggests that articles written in other languages are at an even 
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greater disadvantage with regards to information loss.  Thelwall et al. take Greece as an 
example of the dangers of this linguistic citation pattern; As Greek is not widely spoken 
outside of Greece, universities in Greece become linguistically isolated, a fact that is 
reflected in their websites, which have few links to websites not in Greek (Thelwall et al., 
2003).  This natural preference for one’s own language, combined with the current 
dominance of English among academic discourse, leaves some information isolated in 
separate linguistic groups, inhibiting its ability to be accessed, shared, and built upon. 
2.5 Internet Language Diversity 
As open access involves the free, online dissemination of information, open 
access journals are not used exclusively by academics; any Internet user can consult 
research published through open access channels.  The web has given many individuals, 
academic or otherwise, unprecedented access to knowledge in other languages, yet 
linguistic access remains a barrier.  Therefore, it is worth discussing the diversity of 
language not only in academia, but on the Internet as a whole.  However, it is extremely 
difficult, if not impossible, to directly measure the aggregate use of any given language 
on the Internet.  Instead, two main methods are often used to estimate Internet language 
use: trying to determine the number of Internet users in each language group or trying to 
estimate the number or proportion of pages written in each language (Gerrand, 2007). 
Both methods suggest that English is the most used language on the internet 
(Gerrand, 2007; Pimienta, Prado, & Blanco, 2010).  However, while the dominance of 
English on the web is still very real, trends clearly show that both the proportion of web 
pages in English and the proportion of English language Internet users are declining.  
Gerrand, writing in 2007, estimated that the percentage of Internet users who primarily 
 13 
used English on the web dropped from 80% in 1996 to about 35% in 2005.  Pimienta et 
al. (2010) estimate that this figure further dropped to 32% in 2007.  Both studies suggest 
this trend is likely to continue, meaning that non-English users are comprising a growing 
proportion of all Internet users. 
Similarly, there is a higher percentage of non-English web pages than ever before.  
While this can be a difficult metric to estimate, Pimienta et al. (2010) found that from 
1998 to 2007, the percentage of total web pages that were in English dropped from 75% 
to 45%.  Site specific studies show a similar or more drastic trend, although it is 
important to note that individual sites may have a focus or user-base particularly 
concentrated in one country, thus making them imperfect indicators of overall Internet 
language change.  A 2011 study estimated that 50% of all tweets on Twitter are in 
languages other than English (Hong, Convertino, & Chi, 2011), while English articles 
comprised only 23% of Wikipedia as of July 2008 (Adar, Skinner, & Weld, 2009). 
Statistical trends, as well as the increasing adoption of the Internet world wide, suggest 
that this pattern will continue, leaving English as an important, but not overwhelming 
presence on the web (Hale, 2012). 
Yet, in the words of Eleta & Golbeck (2012), "as the internet becomes more 
multilingual and widely accessible, it fragments in communication and information 
spheres due to language and national borders."  In the same way that language can act as 
a barrier to academic information dissemination, linguistic barriers unsurprisingly lead to 
information loss on the internet as a whole, preventing all language groups from taking 
advantage of the full extent of human knowledge.  Wikipedia is one widely explored 
example of this information loss.  As a gigantic, freely accessible knowledge repository, 
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Wikipedia can be seen as a non-scholarly open access source.  Further, Wikipedia 
contains articles on the same topic in multiple languages; however, these articles 
sometimes contain vastly different information (Adar et al, 2009; Hale, 2014).  This 
implies that information from different language groups is not being compiled and 
shared, preventing monolingual Wikipedia users from taking full benefit from the site’s 
knowledge. Potentially more concerning, though, is the fact that this can lead to a “self-
focus” bias within language groups.  For example, as of 2014, the Spanish-language 
Wikipedia page on Psychology included a section on Latin American contributions to the 
field, while other language pages on Psychology did not (Hale, 2014).  This self-focus 
bias is not surprising, nor is it inherently negative; Hecht and Gergle (2010) note that if 
all languages or cultures cover the same information, it could actually lead to a lack of 
knowledge diversity through global consensus.  However, the self-focus bias combined 
with a lack of communication and accessibility between language groups does reduce the 
access that any one language group has to the entire body of knowledge on a topic. 
However, studies focused on non-academic web communication have found that 
multilingual Internet users and multilingual content can bridge this language divide, 
promoting communication between different language groups.  Eleta & Golbeck (2012) 
observed the roles of multilingual Twitter “bridge” users in opening access between 
different language groups on Twitter.  Looking at the vast amount of multilingual content 
on Wikipedia, Adar et al. (2009) developed a semi-automated process to combine 
information from Wikipedia pages on the same topics but in different languages, 
compiling the information to make each individual language page more complete.  This 
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cross-language communication leads to a larger group of users being able to access and 
contribute information, more fully using the bulk of human knowledge on the web. 
2.6 Summary 
While the development of the Internet and the increased acceptance of open 
access journals in academia have afforded both academic and non-academic communities 
unprecedented access to information, language barriers still pose a significant challenge 
to this accessibility.  However, Internet trends show both a decrease in the dominance of 
the English language and a rise in multilingual users and content, leading to an increase 
in information sharing and communication.  As free of cost, web-based sources, open 
access journals have enjoyed wide readership and high citation levels, indicating that they 
are accessed more than traditional journals.  Yet scholarly communication is still largely 
dominated by English, and linguistic barriers to information in academia remain. 
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3. Methods 
3.1 Null Hypotheses 
To answer the two research questions defined in the introduction of this paper, 
this study will test the following null hypotheses through the use of citation analysis: 
Null Hypothesis 1: There is no difference in the overall proportion of foreign language 
citations received by articles published in traditional versus open access journals. 
Null Hypothesis 2: There is no difference in the proportion of language specific citations 
received by articles published in traditional versus open access journals. 
3.2 Citation Analysis 
Citation analysis is a relatively simple, if imperfect, means of assessing patterns 
of scholarly communication. It is worth noting that citation analysis has several 
drawbacks, most notably that it is often erroneously used to indicate the quality (or lack 
thereof) of a particular journal, institution, article, or author (Smith, 1982).  However, 
because this paper does not seek to establish the quality of articles or journals, merely 
trace whether they are being used across language groups, this study will avoid some of 
these issues. 
Other issues, however, such as the flawed assumption that an article citation 
necessarily implies that the citing author has read or used the cited article, may pose 
threats to the validity of the citation analysis method.  Smith (1982) proposes that this can 
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be corrected by implementing surveys or interviews to determine whether authors are 
truly using the materials they cite.  However, due to time constraints and the relatively 
low risk that this assumption poses to this study, citation analysis is still an appropriate 
method for these research questions. 
Several studies have pinpointed how difficult it is to claim causality in citation 
analysis (Gaulé and Maystre, 2011; Craig et. al, 2007). There are many factors regarding 
citation rates that make it challenging to conclude that a difference in citation rates 
between OA and traditional journals is directly caused by the type of journal. Therefore, 
this study will focus its findings on correlational information, not causality. 
3.3 Journal Selection 
This study aims to examine two different types of library and information science 
journals: open access versus traditional.  Initially, the author sought to include language 
of publication as an additional characteristic in journal selection, developing a sample of 
articles from open access and traditional journals published in a variety of languages.  
However, it proved difficult, and in some cases impossible, to find library and 
information science journals that fit all combinations of both journal type and publication 
language with comparable levels of citations.  Due to these constraints, this study 
restricted the selected journals to open access and traditional library and information 
science journals published in English only.   
In order for citation analysis to be effective, the study also required journals that 
received comparable numbers of citations and had similar impact levels.  For these 
reasons, this paper employed purposive sampling to select the journals for each 
publication type that had similar impact and citation levels. 
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Journals were identified using the Journal Citation Record (JCR) available 
through the ISI Web of Science.  This index was used to generate a list of all information 
science and library science journals from 2014, the most recent year available.  Because 
of the choice to restrict the sample to articles published in English language journals, any 
non-English language journals on the list were discarded.  The remaining journals 
included four open access journals, as identified by the ISI Web of Science index.  The 
last of these journals was discarded due to a lack of citations.  To ensure comparability of 
journals selected, the three remaining OA journals were compared to the traditional 
journals on the list to find the three traditional journals that were closest in terms of 
journal impact factor and citation levels to each of the three OA journals selected.  The 
final result was a selection of six total English language library and information science 
journals, including three open access journals and three traditional journals. 
3.4 Article Selection 
To examine citations on an article level, a sample of articles from each of these 
six journals was collected.  As open access journals have gained moderate academic 
acceptance in only the past decade, this study chose to only examine articles from 2006 to 
the present (Craig et al., 2007, Björk & Solomon, 2012).  In light of time and technical 
constraints, however, it was not possible to include all articles over the past ten years.  
Instead, articles were collected for a two-year time span.  In selecting this two-year span, 
it was necessary to choose years of publication that would allow articles sufficient time to 
collect citations.  While Liu (1997) notes that high impact articles are accessed and cited 
at a high, stable level over time, less frequently cited articles typically receive the 
majority of their citations immediately after publication, with the citation rate rapidly 
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declining thereafter.  Yang & Zheng (2009) estimate that the majority of articles 
published in Information and Library Science receive the vast majority of their citations 
in the three to four years following publication. Therefore, this study chose to select all 
articles published in the six selected journals during 2011 and 2012, ensuring that the 
articles had ample time to accrue citations. 
To reduce confounding variables, this study discarded any article that was not a 
research based standard submission, eliminating editorials, errata, reviews, symposia, or 
special reports, including conference proceedings.  Further, any articles published in 
languages other than English were discarded.  The remaining articles made up the sample 
used in this study. 
3.5 Data Collection 
Multiple authors have discussed the difficulty in using ISI's Web of Science in 
citation analysis with regards to how it negatively skews the impact of both open access 
(Yang & Zheng, 2009; Zhang, 2006) and non-English language journals (van Raan, van 
Leeuwen, & Visser, 2011; Schloegl & Stock, 2004; Lopez Piniero & Hicks, 2014).  
Therefore, after developing the sample of articles, citation data was collected using 
Google Scholar, which has been successfully used to find citation data involving both 
open access and non-English sources (Norris, Oppenheim, & Rowland, 2008; Yang & 
Zheng, 2008; Gargouri et al., 2010; Dewatripoint et al., 2006; Lopez Pineiro & Hicks, 
2014; Liu, 1997).  
For each English article included in the sample, a list of citations received by the 
article was gathered using Google Scholar, which provides the title, author(s), and a 
limited abstract preview of citing articles.  The citations were then counted by the 
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language in which the citing article was published.  To determine the languages of citing 
articles, the Google Scholar language facets were used, allowing lists of citations to be 
split into Chinese (Simplified), Chinese (Traditional), Dutch, English, French, German, 
Italian, Japanese, Korean, Polish, Portuguese, Spanish, and Turkish.  For the purposes of 
this study, both simplified and traditional Chinese citations were combined into one 
language group.  For citations that did not fall into one of these language categories, the 
auto-detect language feature of Google Translate (https://translate.google.com/) was used 
to determine the language of the title and abstract provided through Google Scholar. 
Because this study examines the interaction between articles written in different 
languages and not necessarily their research impact, self-citations were included.  
Multilingual authors may publish an article in one language and then cite that article 
while publishing in a second language.  While this does not indicate that different 
individuals are communicating across linguistic communities, it does indicate the spread 
of information from one language to another, and thus is relevant to this paper. 
Further, citations from any source were included, regardless of whether they were 
academic in nature.  Again, the purpose of this study is to examine interaction between 
language groups, so a non-academic website that references an article is just as 
meaningful as an academic journal article that does so. 
Citations given by bilingual sources were duplicated and counted as one citation 
for each language in order to reflect the interaction between each language.  For example, 
if an article written in both Spanish and Portuguese cited one of the English articles in the 
sample, that citation would be counted once as a Spanish citation and once as a 
Portuguese citation, adding one citation to the total number of citations received by the 
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English article.  While this could be misleading if this study were using total citation 
numbers as an indicator of impact or quality, duplicating the citation here is essential to 
demonstrate that the information in the English article was used in an article accessible to 
both Spanish and Portuguese speaking readers.  In order to be considered a bilingual 
source, the entire work must be written in two languages.  Simply publishing the abstract 
or title in more than one language was not considered truly bilingual, and the citation was 
recorded as belonging to the language in which the full text of the work was published.   
3.6 Analysis 
After collecting the citations for each article, the percentage of total citations for 
each English article that came from non-English sources, or the foreign language citation 
percentage was computed.  In other words, for every article a in the sample:   
𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒 𝑐𝑖𝑡𝑎𝑖𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝑎 =  
|𝑛𝑜𝑛 𝐸𝑛𝑔𝑙𝑖𝑠ℎ 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑏𝑦 𝑎| 
|𝑎𝑙𝑙 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑏𝑦 𝑎|
 𝑋 100 
Using the foreign language citation percentage, as opposed to using the raw 
number of non-English citations received, normalizes for differences in journal size and 
article impact. 
3.6.1 RQ1 
After computing the foreign language citation percentage for each article, an F-
test was performed to determine whether the variances of the open access and traditional 
articles samples were equal.  As the F-test found unequal variances, an independent, two-
tailed T-test assuming unequal variance was performed to determine whether a 
significant difference exists in foreign language citation percentage of articles published 
in traditional versus open access journals. 
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3.6.2 RQ2 
To determine whether a significant difference exists in the proportion of language 
specific citations received by articles published in traditional versus open access journals, 
analysis of variance (ANOVA) was used.  While the original research question focused 
on differences at the article level, the resulting foreign language citations collected were 
too sparsely distributed across multiple levels to allow for article level analysis.  Instead, 
the differences in language specific citations were examined at the level of journal type, 
open access versus traditional.  For each language l and journal type j combination, a 
language/journal citation percentage was calculated as follows: 
𝑙𝑎𝑛𝑔𝑢𝑎𝑔𝑒/𝑗𝑜𝑢𝑟𝑛𝑎𝑙 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒𝑙𝑗 =  
|𝑡𝑜𝑡𝑎𝑙 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 𝑙| 
|𝑎𝑙𝑙 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑏𝑦 𝑗|
 X 100 
ANOVA was performed on the resulting language/journal citation percentages to 
test for a significant difference between journal type and language. 
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4. Results 
4.1 Descriptive Statistics 
This study collected 5183 citations of 403 articles published between January 2011 
and December 2012.  207 of the articles came from the selected open access journals, 
while 196 were published in the selected traditional journals.  The total number of 
citations generated from the 207 open access articles was 3036, averaging 14.67 citations 
per article. The 196 traditional articles generated 2147 total citations, or 10.95 citations 
per article.  This higher citation average of open access articles agrees with the research 
on higher numbers of citation in open access journals discussed in part 2 of this paper 
(see table 1). 
Table 1. Descriptive sample statistics: total number of articles, citations, and average 
citations per article 
 Total number of 
articles 
Total number of 
citations 
Average citations 
per article 
Open Access 207 3036 14.67 
Traditional 196 2147 10.95 
Total 403 5183 12.86 
 
The citations in the study were collected for articles published over a span of two 
years, 2011 and 2012.  For every journal examined, the number of citations generated by 
articles published in 2011 was greater than the number generated by articles published in 
2012.  However, the proportion of foreign language citations to total citations remained 
consistent for both years and both journal types (see table 2).  Therefore, within this
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Table 2. Total number of citations, foreign language citations, and percentage of foreign 
language citations to total citations by year. 
 
 sample, it is unlikely that year of publication impacts the results.  Note that the journal 
type foreign language citation percentage given in table 2 is calculated by dividing the 
total number of foreign language citations for each journal type by the total number of 
citations for that journal type, and thus is different than the foreign language citation 
percentage computed at the article level, as reported in table 3. 
 
Table 3. Total number of articles, foreign language citations, average number of foreign 
language citations per article, average foreign language citation percentage by article. 
 
2011 2012 Total 
 Open 
Access 
Traditional Open 
Access 
Traditional Open 
Access 
Traditional 
Total citations 1872 1420 1164 727 3036 2147 
Foreign 
language 
citations 
237 220 149 111 386 331 
Journal type 
foreign 
language 
citation 
percentage 
12.66% 15.49% 12.80% 15.27% 12.71% 15.42% 
 Total 
number of 
articles 
Total number 
of foreign 
language 
citations 
Average number of 
foreign language 
citations per article 
Average foreign 
language citation 
percentage 
Open Access 207 386 1.86 11.89% 
Traditional 196 331 1.69 15.22% 
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4.2 RQ1 Results  
RQ1: Is there a difference in the overall proportion of foreign language citations 
received by articles published in traditional versus open access library and information 
science journals? 
There appears to be no statistically significant difference in the proportion of 
foreign language citations an article receives according to the journal type in which it is 
published (open access versus traditional).  An F-test performed on the distribution of the 
average foreign language citation percentage for each journal type indicated that the 
variances of these distributions were unequal (F=1.4133, p=0.0073, see Appendix A).   
Therefore, a two-tailed, independent t-test assuming unequal variances was used 
to assess differences in foreign language citations between articles published in open 
access and traditional journals.  The descriptive statistics show that within this sample, 
articles in traditional journals actually had a higher average foreign language citation 
percentage than their open access counterparts (table 3), and a one-tailed t-test shows a 
statistically significant difference (df=382, t=1.8223, p=0.0346, see Appendix A).  
However, the two-tailed t-test produced no statistically significant results (df=382, 
t=1.9662, p=0.0692 see Appendix A).  Therefore, the author is unable to reject the null 
hypothesis that there is no difference in foreign language citation rates between articles 
published in open access journals and those published in traditional journals. 
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4.3 RQ2 Results  
 RQ2: Is there a difference in the proportion of language specific citations 
received by articles published in traditional versus open access library and information 
science journals? 
The articles in this sample generated citations from articles written in thirty 
different non-English languages (see Table 4). For nineteen of these languages, there 
were less than ten total citations for all 403 English articles in the sample, making it 
difficult to compare differences in language-specific foreign language citation 
percentages between open access and traditional articles.  Therefore, this study examined 
language specific citation differences at the journal type level, using the language/journal 
citation percentage for each language and journal type combination (see Table 5, Figure 
1). An analysis of variance test indicated no significant differences in the 
language/journal citation percentage for open access versus traditional journal type 
(F=2.4016, p=0.1321, see Appendix A).  
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Table 4. Total number of foreign language citations according to language and journal 
type 
  Open Access Traditional Total 
Chinese 131 122 253 
Spanish 82 55 137 
German 27 38 65 
Portuguese 27 23 50 
French 22 17 39 
Korean 14 12 26 
Swedish 5 11 16 
Polish 14 2 16 
Finnish 9 6 15 
Turkish 10 4 14 
Croatian 8 6 14 
Italian 2 6 8 
Dutch 4 3 7 
Japanese 4 2 6 
Slovenian 2 4 6 
Catalan 5 0 5 
Czech 2 3 5 
Russian 2 2 4 
Norwegian 3 1 4 
Indonesian 2 2 4 
Ukrainian 0 4 4 
Persian 1 3 4 
Lithuanian 1 2 3 
Arabic 2 0 2 
Danish 1 1 2 
Slovak 2 0 2 
Malay 1 0 1 
Thai 1 0 1 
Greek 0 1 1 
Urdu 1 0 1 
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Table 5. Language/Journal Citation Percentage  
 
Open Access Traditional 
Chinese 4.31% 5.68% 
Spanish 2.70% 2.56% 
German 0.89% 1.77% 
Portuguese 0.89% 1.07% 
French 0.72% 0.79% 
Korean 0.46% 0.56% 
Swedish 0.16% 0.51% 
Polish 0.46% 0.09% 
Finnish 0.30% 0.28% 
Turkish 0.33% 0.19% 
Croatian 0.26% 0.28% 
Italian 0.07% 0.28% 
Dutch 0.13% 0.14% 
Japanese 0.13% 0.09% 
Slovenian 0.07% 0.19% 
Catalan 0.16% 0.00% 
Czech 0.07% 0.14% 
Russian 0.07% 0.09% 
Norwegian 0.10% 0.05% 
Indonesian 0.07% 0.09% 
Ukrainian 0.00% 0.19% 
Persian 0.03% 0.14% 
Lithuanian 0.03% 0.09% 
Arabic 0.07% 0.00% 
Danish 0.03% 0.05% 
Slovak 0.07% 0.00% 
Malay 0.03% 0.00% 
Thai 0.03% 0.00% 
Greek 0.00% 0.05% 
Urdu 0.03% 0.00% 
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Figure 1. Language/Journal Citation Percentage 
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5. Discussion 
While the results of this study did not find truly significant differences for RQ1 or 
RQ2, the results of first research question could benefit from further examination. 
Although a two-tailed t-test found the differences in foreign language citation 
percentages between articles published in open access and traditional journals to be 
insignificant (df=382, t=1.9662, p=0.0692), the associated p-value is relatively low, and a 
one-tailed t-test showed statistically significant differences.  While this is not enough to 
reject null hypothesis 1, it does suggest that some interaction between journal type and 
foreign language citation may be occurring. 
 While the traditional journals used in this study operate on a fee-based model, 
they do occasionally offer some volumes and articles online free of charge.  These 
articles then enjoy the same access to wider readership as their open access counterparts.  
Further, articles published in traditional journals that are made freely available online 
might not encounter the stigma sometimes associated with open access journals of being 
less rigorously peer reviewed.  This may be a contributing factor to the observance of a 
higher average percentage of foreign language citations among traditional journals in this 
study and the significance found with the one-tailed t-test. 
 Although the citations collected in this study were not required to be academic in 
nature, the sample articles were all published in academic journals.  Therefore, this 
sample is genre specific.  It may be that the increased language diversification of the 
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internet at large has not spread to academic work published on the internet.  While the 
Internet has changed, factors within academia, such as the dominance of English in 
academic writing, may have a stronger influence on citation patterns of academic articles 
than the type of journal in which they are published.  
Interestingly, languages with fewer citations overall (i.e. languages giving less 
than ten total citations for the sample of 403 articles) tended to concentrate those citations 
on one or two articles. For example, there were six total Japanese citations, four for open 
access journal articles and two for traditional journal articles.  All four of the Japanese 
citations for open access articles cited the same article.  This may be the result of data 
scarcity; however, it could also indicate the role of “bridge” articles similar to the 
“bridge” Twitter users discussed in Eleta & Golbeck (2012).  A bilingual author citing an 
English article while writing in their other language may then make other authors, 
reading and writing in the same non-English language, aware of the English resource, 
acting as a bridge between language groups.  Authors in this language group may then be 
more likely to seek out and read the English article.   
However, the citation of an article does not indicate that the article has actually 
been read.  While the full text of most articles is written in one language only, some 
articles have abstracts published in multiple languages.  An author could then cite an 
article after reading only the abstract, published in his or her own language, but without 
reading the article itself, written in a different language.  In extreme cases, an author 
publishing in their first language, for example, Russian, might find a Russian article that 
cites an English article on a topic of interest.  The author might then use that citation for 
the English article in their own paper, without reading the English article themselves.    
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5.1 Limitations 
 This study was limited by the inability to find non-English open access journals in 
the library and information science field with comparable levels of influence and citations 
to the English language journals used in this study.  Therefore, this study only utilized 
English language articles in the sample, analyzing which non-English languages 
frequently cite English articles.  However, this study was unable to analyze the 
interactions between different language groups.  For example, only one citation was 
given by a document published in Greek in this study, indicating a lack of interaction 
between English and Greek publication.  However, because the study was unable to 
examine a sample of Greek academic articles, it cannot conclude whether Greek is an 
isolated language, with most Greek authors citing and being cited by primarily other 
Greek authors, or whether Greek authors are interacting with other languages, not 
including English.  For similar reasons, the study was unable to examine whether authors 
in some languages are more likely to cite outside of their own language group than 
others.     
5.2 Future Work   
 While this study produced inconclusive results, there is room for further research 
in determining the differences between open access and traditional journal citation 
patterns with respect to various languages.  Future work might focus on the citations 
given versus the citations received in both open access and traditional articles to 
determine if there is a difference in rates of foreign language citations given and received.    
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Developing comparable samples of traditional and open articles published in 
various languages would allow for research on citation interactions between multiple 
languages.  This could enable researchers to determine whether some languages or 
groups of languages are relatively isolated from other groups. 
Additionally, further research could determine whether an article receiving one 
citation in a foreign language increases the likelihood of getting another citation from that 
same foreign language, the phenomenon described above.  If this observation proves to 
be a significant trend, it highlights the importance of and need for “bridge” authors to 
connect isolated languages and language groups, promoting the advancement of 
academic knowledge across language borders. 
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6. Conclusion 
This study presents the results of a citation analysis to determine the differences 
between open access and traditional journals in foreign language citations of English 
library and information science articles.  A sample of 403 articles with 5,183 citations 
was evaluated to determine whether differences exist between the percentage of foreign 
language citations to total citations received by articles published in open access versus 
traditional journals.  Further, the data were analyzed to see if, within all foreign language 
citations, open access and traditional journal types received different percentages of 
citations from the thirty non-English languages observed. 
While a one-tailed t-test analysis indicated a statistically significant difference in 
the amount of foreign language citations received by articles published in open access 
versus traditional journals, no statistically significant differences were observed in a two-
tailed t-test.  ANOVA was employed to evaluate differences in the proportion of 
language specific citations to total citations, also resulting in no significant differences 
between the two journal types. 
While open access journals provide increased access to academic research by 
making it available free of cost, it appears this increased access does not correspond to 
increased cross-language interaction as compared with traditional, fee-based journals.  If 
the acceptance of open access journals in academia and the rise of the multilingual 
Internet continue to grow, as trends suggest, perhaps this will change in the future, 
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allowing researchers in different language communities to access and build upon each 
other’s work.  
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Appendix A 
The detailed results of statistical analyses employed in this study are given below. 
 
F-test Two-Sample for Variances 
     Traditional Open Access 
Mean 0.152160045 0.118928227 
Variance 0.039030525 0.02761624 
Observations 196 207 
df 195 206 
F 1.413317845 
 P(F<=f) one-
tail 0.00725603 
 F Critical one-
tail 1.261796062   
 
t-test: Two-Sample Assuming Unequal Variances 
     Traditional Open Access 
Mean 0.152160045 0.118928227 
Variance 0.039030525 0.02761624 
Observations 196 207 
Hypothesized Mean 
Difference 0 
 df 382 
 t Stat 1.822332031 
 P(T<=t) one-tail 0.034593156 
 t Critical one-tail 1.648852302 
 P(T<=t) two-tail 0.069186312 
 t Critical two-tail 1.966193507   
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ANOVA: Two-Factor Without Replication  
  
Source of 
Variation 
SS df MS F P-value F crit 
Language 0.0059 29 0.0002 40.4971 1.00E-16 1.8608 
Journal Type 1.21E-05 1 1.21E-05 2.4016 0.1231 4.1830 
Error 0.0001 29 5.02E-06 
   
Total 0.0061 59   
      
 
